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The coefficlents of linear absorption O of ultrasonlc vibrations 1ﬂ different types
of rubber have been measured and the dependence of Ol.on deformations type of filler and
vulcanisatlon process has been determined.

Measurements were carrled out at room temperature (16° - 18°C) and frequency af
3260 kes. .

The appllication of ultrasonic vibratlons to the investigation of the properties of
rubber was first reported in an article by MALOV and PZHEKIN [1]%

The authors, Investigating the sound-insulating capabllitles of rubber materials
at an ultrasonlc frequency of 573 kes measured the "sound-insulation" of rubber

W
= 1015 ,
ZZ lgW3

W
where -4 15 the ratio of the energy of sonic waves, passing from medium i to medlum 3 db¥

propagation of the waves 1n medium 2,

In subsequent years ultrasonlic methods found wide applicatlion in resesrch on the
propertles of rubber [2 - 9].

The most important problems of rubber-technology are concerned with the production
0f dlfferent grades with glven propertles.

The solution of such problems is facilitated 1f these propertles correspond to
certain easily determined physical constants.

The coefficlent of linear absorptlon {0l may serve as one of these values.
A relatively simple method [10] was used for the measurement of ¢ of TUbber.
The value Ol is calculated from

I = el verere (1)

where IO = the intensity of the incldent ultrasonic waves with 1 =0 I s the intensity of the
ultpasonic waves for a thickness ! of the specimen.

For e number of cases 0L is determined from the slope of the curve [10]
il = 1nIO—2xZ ,

plotted on a system of co~ordinates, along the axes of whlch the values 1n Ianal tor
different thickness of one type of rubber have been measured.

In every case the values of (¢, calculated from (1) and algo from the graph have
glven good agreemelits

The compositions of the tested rubbers &re glven in the table together with the
value of the coefficlent of linear absorption which varies with the type of filler. It
s known that the filler also affects elastic properties of rubbers.

* For references, see end.
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Having established the nature of the relationshlp of & to the flller, 1t 1s necessary to
compare the elastic propertles of rubber with the value of this coefficlent.

i COMPOUND NUMBER "
L D s 10 L3 |
v CONSTITUENTS - ! R
PARTS BY WEIGHT
RUDDET aes  see  ens 1000 |, 100.0 100.0
Sulphur see e s XX Bul s 340 3.0
CEDLAX ser  eee  eee 0.7 0u7 0.7
Zinc oxide vee s 5.0 540 B0
Atomlsed carbon sen - 30.0 60.0
1]
VULCANISATION AT 3 ATMOSPHERES, 30 MINUTES
Coefficient of llnear 323 z.76 ‘ 3.95
| absorption (in cn~l)

Computing O from the formula

7

X =

ol
© ‘d
ou

<

where 7 1s the coefficlent of internal frlctlon

v 1s the frequency of the ultrasonic vibrations

p 1s the density

UQ 13 the veloclty of propagation of the ultrasonic vibrationsin the material teking

m = 264 poises [11]
having measured the velocity, (9]
Uy = 2650 M per sec.
and density p = 1.25 grams per cublc centlmetre, we get
6 x 3ot
which agrees with the experimental data.

It 1s known that the vulcanisation of rubber produces crystallisation, which affects its
physical propertlies. In this connection 1t 1s of interest to determine the relationship between
the absorption and the method of vulcanisation.

- The relationship between the coefficient of linear absorption for compound No. 17 and the
vulcanlsation process is represented on Figure 1. The values of & In centimet;ras”i are plotted
along the ordinate axis, the time of vulcanisatlion 1n minutes along the absclssae.

Figure 2 shows the relatlonship of the coefficient of linear absorption to the extension
of the rubber specimen (mixture No. 10}«  The values of & 1n centimetres™, are plotted along

the ordinate axls and the relative percentage extension along the absclssae.

As may be seen from Flgure 2, O{ within the experimental limits varies linearly with the
amount of distortion which produces an alteration in the arrangement of the molecular chains,

An investigation of the wide field opened up by the determination of the relationships
described In the present work ls a task for future research,

to

Approved For Release 2007/10/23 : CIA-RDP78-04861A000400030021-3



Approved For Release 2007/10/23 : CIA-RDP78-04861A000400030021-3

- 5 -
REFERENCES
(1) NeNo MALOV and S.N. RZHYEVKIN. Zhur. tekh. Flzikl 3 (1933) 156.
{2) F. LEVI, HeJ. PHILIPP, Helvs Phys. Acta, 21 (1948) 233.
{3} A.We NOLLE., J+ ApDl. Phys. 18 (1948) 7853.
(4) Re 85 WITTE, B.As WROWCA, E. GUTH, J. Apple Physs 20 (1949) 421.

(5) KeW. HILLIER, H. KOLSKY. Proc. Phys. Soce. §2 (1949) 1il.

{8) DvGo JVEG, BoA, WRONWA, E. GUTH, J. ADDl. Phys. 20 (1949) 486.

(7) WaCe SCHNIDER, CiJs BARTONa  J. ADDL. Phys. 20 (1949) 48.

(8) A.W. NOLLE. J. ADDl. Phys. 23 (198) 888.

{9) No Fy OTPUSHCHENNIKOV, L.A. SHINYANSKI; Zhur, tekh. Fizikl 23 (1953) 32
(10}  N.F. OTPUSHCHEMNIKOV. Zhur, tekh, Fiziki 22 (1952) 1867.

(11) HeCe RORDEN, As GRIECO. Je ADPPle Phys. 22 (1951) 842.

E.Ls

Approved For Release 2007/10/23 : CIA-RDP78-04861A000400030021-3



S —

Approved For Release 2007/10/23 : CIA-RDP78-04861A000400030021-3

7t
5 &
§
3 q
z ‘l

- / |

30 60 o 00 300
Fig.l Fig.2

Approved For Release 2007/10/23 : CIA-RDP78-04861A000400030021-3



